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の研究を行っており，Ohtaki, M, et al. (1996) ら２に
よる ZnO への電気伝導度向上を目的とした Al の
2％ドープが有効であるとの報告をもとに， 

























（MEA）をモル比で Zn : MEA = 1 : 1となるよう 2-




















また本工程を 1 回，3 回，5 回，10 回繰り返した試
料を作成した． 
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  図４ Al-ZnO薄膜の熱電特性の温度依存性 
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図４に 500prm，塗布回数 5回の条件で Alを 1at%, 



























条件で 5 回塗布を繰り返すことにより膜厚 5μm を
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Thermoelectric materials enable energy savings and independent power production by generating electricity from untapped 
waste heat. Temperature gradients and heat flow are present in natural and human-made settings and offer the opportunity to 
harvest energy from the environment. In recent years, thermoelectric power generation has attracted attention as a new 
technology for power generation through energy harvesting. The operating temperatures of thermoelectric materials used in 
energy harvesting range from RT to 200°C. The thermoelectric properties of (Zn1-xAlx)O (x = 0.01, 0.02, and 0.03) mixed-oxide 
thin films were investigated. Al-ZnO thin films were prepared by the sol-gel method using zinc acetate dihydrate and 
aluminum chloride as cation sources, 2-propanol as a solvent, and monoethanolamine as a sol stabilizer. The sol of the 
precursor solution was spin-coated (500 rpm, 20 s) onto quartz substrates. The spin-coating process was repeated five times.
The resulting films were crystallized in air at 1000°C for 1 h and subsequently annealed under hydrogen at 400°C for 1 h.
The resulting films exhibited weak thermoelectric properties because of cracks at their grain boundaries.
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